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Description 

Technical Field 

[0001] The present invention relates to a method for producing cytidine derivatives. The cytidine derivatives are 
useful not only as pharmaceuticals, such as antitumor agents and antiviral agents, and agricultural chemicals, but also 
as a raw material of antisense DNAs that are being developed now. 

Background Art 

[0002] Examples of the known method for producing cytidine derivatives are as follows. 

(1) The method in which 5'-0-(dimethoxytrityl)uridine derivatives are condensed with 1 ,2,4-triazole to give 1-[5'- 
0-(dimethoxytrityl)-p-D-ribofuranosyl]-4-(1 ,2,4-tri azol-1-yl)pyrimidin-2-(1 H)-one derivatives, which are then react- 
ed with an amine in dioxane solvent to yield S'-O-fdimethoxytritylJcytidine derivatives (Journal of Organic Chemistry 
47,3623(1982)). 

(2) The method in which 2'-deoxy-2'-methyl uridine derivatives are reacted with 4-(N,N-dimethylamino)pyridine 
(thereinafter referred to as DM AP) to give 

4-[4-(N,N-dimethylamino)pyridinium] derivatives, which are then treated with 28% NH 4 OH to yield 
^-deoxy-^-methylcytidine derivatives (Arch. Pharm., 329, 66 (1996)). 

[0003] As for the above methods, the method (1 ) using 

1 ,2,4-triazole is unsuitable for mass production, since the reaction for the synthesis of 

4-(1 ,2,4-triazol-1 -yl)pyrimidin-2-(1 H)-one derivatives is extremely slow and time-consuming, and the extraction of the 
product is required, thereby taking a lot of time and effort; and the method (2) via 4-[4-(dimethylamino)pyridinium] 
derivatives is also unsuitable for mass production, since the reaction is extremely slow and time-consuming, and, if 
less than 2.0 equivalents of DMAP is used based on the reaction substrate, then the unchanged substrates' remain 
and the manipulation to separate them from the product become necessary, resulting in an increase in the number of 
processes, as described in the comparative examples later. 

Disclosure of Invention 

[0004] Thus, any efficient methods for producing cytidine derivatives capable of supplying them in large quantities 
have been absent previously. The present invention provides a method for producing cytidine derivatives efficiently. 
[0005] The inventors have intensively investigated in order to solve the above problems, and then found that uridine 
derivatives can be reacted with a tertiary amine and a dehydrating reactant in the presence of a deacidifying agent, 
followed by ammonia, or a primary or secondary amine to yield cytidine derivatives in a short period of time by means 
of an easy manipulation. That is, the reaction time, which was long in the conventional methods, was largely reduced. 
Furthermore, it was found that the tertiary amine to be used could be reduced to nearly the same mole based on the 
uridine derivative, and then the present invention was completed. 

[0006] Accordingly, the method for producing cytidine derivatives of the present invention is the method, character- 
ized in that a uridine derivative represented by formula (1 ): 



wherein, X represents a hydrogen atom, a halogen atom, an alkyl group having 1 to 4 carbon atoms, an alkyl 
group having 1 to 4 carbon atoms substituted with a halogen atom(s), or an alkenyl group having 2 to 4 carbon atoms, 




(1) 



2 
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and R1 and R2 each independently represent either a hydrogen atom or a hydroxyl-protecting group, and R3 represents 
a hydrogen atom, a halogen atom, a hydroxyl group, an alkyl group having 1 to 4 carbon atoms, a cyano group an 
alkenyl group, an alkynyl group, an alkoxy group having 1 to 4 carbon atoms, a hydroxyl group substituted with a 
hydroxyl-protecting group, is reacted with a tertiary amine and dehydrating reactant, followed by ammonia, or a primary 
or secondary amine represented by formula (2): y 



HNR4R5 (2) 



wherein, R4 and R5 each independently represent a hydrogen atom, an alkyl group having 1 to 4 carbon atoms 
a eye oalkyl group having 5 to 8 carbon atoms, an alkyl group having 1 to 4 carbon atoms substituted with a halogen 
atom(s), or an alkenyl group having 2 to 4 carbon atoms, or R4 and R5 may be linked together to form a ring 
for producing a cytidine derivative represented by formula (3): 



Rl — 0 



R2— 0 




(3) 

wherein, X, R1, R2, R3, R4 and R5 areas defined above. 
[0007] Preferably, in the above formulas, examples of the hydroxyl-protecting groups, i.e. R1 and R2 include an 

T 7 " haVin9 1 t0 4 Ca *° n a, ° mS < 8n ar ° matic an aromatic acy, group substituted 2 an 

alkyl group(s) having 1 to 4 carbon atoms, an aromatic acyl group substituted with a halogen atom(s) an aro^c ail 
group substituted with an aikoxy group(s) having 1 to 4 carbon atoms, or a trialkylsify, group, R3 may IZZlZ 
atom, an alkoxy group having 1 to 4 carbon atoms, an aliphatic alkyloxy group having 1 to 4 carbon atoms substituted 

acy oxy group, an aromatic acyloxy group substituted with an alkyl group(s) having 1 to 4 carbon atoms an aromatic 

SZT^ZT* 8 halogen atom(s) ' or an aromatic acy,oxy 9roup LstM ^ - ^ 
x JSLI? SI^T^ 0 " ° t L x , and R3 in the above formulas (1 > and (3) includes the combinafon m which 

roM9? E^otet^ ora methyl group, and R3 is a hydrogen atom, a methoxy group, or a methoxyethyl group. 
[0009] Examples of the above tertiary amine include an alicyclic amine represented by formula (4): 



H 



(4) 



nitronl e ' n ' " 8 m ,nde P endent| y represent an integer of 1 to 4, Y represents hydrogen atom carbon atom 
nitrogen atom, oxygen atom, or sulfur atom, Z represents a hydrogen atom, an alkyl group having 1 to 4 caZ atoms' 

IT 9 T T? 1 ,0 4 Ca(b ° n at ° mS SUbS,ttU,ed Wfth a ha, °9 en alom ^ a " i"5 group having 2 to 4 0^0" 
atoms, or Z may be linked to A to form a ring, A represents an alkyl group having 1 to 4 carbon atoms an alkvfarouo 
having 1 to 4 carbon atoms substituted with a halogen a,om(s), an alkenyfgroup Saving 2 to 4 canto™ atoms or A may 



3 

06/23/2003, EAST Version: 1.04.0000 



EP1 186 612 A1 

b e linked to Z to form a ring; and an aliphatic amine represented by formula (6): 



R8 



I 

R7 



10 



15 



20 



25 



30 



35 



(6) 

wSS^issE; t a T group having 1 to 4 carbon at ° ms ' a 

an alkeny, gLp having TtXZZ ST* ' Carb ° n ^ 9 ha,0gen atom ( s >. « 



RI — 0 




40 



R2 — 0 



(5) 

wherein, X, R1 , R2, R3, n, m, A, Y and 2 are as defined above 

this case, the above reaction is SSSS^d in^Tn 7 ha " deS ° r add anhydrides « and in 

of the above dehydrating mJ^^S^Z SZT ' deaCidifVin9 ^ ^ ^ 6Xamp ' eS 
examie,^ * ^ ^ "*» to Uridine d — e represented by formula (1) may be, for 

[001 4] A cytidine derivative represented by formula (5): 



45 



50 



R2 — 0 




55 



(5) 



wberein,X,R1,R 2 , R3 ,n,m,A,Yand2are as defined above.orsalt thereof is a novel compound, and included 
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in the present invention. The compounds of the above formula (5) include one, where X represents a hydrogen atom 
or a methyl group, R1 and R2 are a hydrogen atom or a hydroxyl-protecting group, R3 is a hydrogen atom, a methoxy 
group, a methoxyethyloxy group, n and m are 2, A is a methyl group, and Y is a methylene group or an oxygen atom. 
[0015] Another aspect of the method for producing cytidine derivatives according to the present invention is the 
method for producing a cytidine derivative represented by formula (3): 



Rl- 




NR 4 R 5 



R2— 0 R3 

(3) 

wherein, X, R1 , R2, R3, R4 and R5 are as defined above, characterized in that a cytidine derivative represented 
by the above formula (5) or a salt thereof is reacted with ammonia, or the above primary or secondary amine. 
[0016] The use of the method suitable for mass production according to the present invention made it possible to 
produce cytidine derivatives more efficiently as compared with the conventional methods. 

Best Mode for Carrying Out the Invention 



[0017] Now, the present invention will be described in detail. 

[0018] X in a uridine derivative represented by formula (1) (thereinafter referred to as the uridine derivative (1)) is 
but not limited to, a hydrogen atom; a halogen atom, such as a fluorine atom, a chlorine atom, a bromine atom and an 
iodine atom; an afkyl group, i.e. a methyl group, an ethyl group, a propyl group, a 2-propyl group, and a tertiary butyl 
group; an alkyl group having 1 to 4 carbon atoms substituted with a halogen atom(s), i.e. a chloromethyl group a 
dichloromethyl group, and a trifluoromethyl group; an alkenyl group having 2 to 4 carbon atoms, i.e. a bromovinyl group 
[0019] R1 and R2 in the uridine derivative (1 ) independently represent a hydrogen atom or a hydroxyl-protecting 
group. Hydroxyl-protecting groups include, for example, alkyl ethers, aralkyls, acyls, carbonates, sulfonates silyls 
[0020] Alkyl ethers, such as a methoxymethyl group, a 2-methoxyethyl group, a 1 -ethoxyethyl group, a 2-methox- 
yethoxymethyl group, and a tetrahydropyranyl group can be used. 

[0021] Aralkyls, such as abenzyl group, a 4-methoxybenzyl group, a 2-nitrobenzyl group, a trityl group a 4-methox- 
ytrrtyl group and a 4,4'-dimethoxytrityl group can be used. 

[0022] Both of an aliphatic acyl group and an aromatic acyl group can be used as the acyls. Such acyl groups may 
have one or more substituents, such as halogen, an alkyloxy group, a nitro group, an acyl group, and an alkyl group, 
it necessary. 

[0023] More preferably, the above acyl groups include an aliphatic acyl group, such as an acetyl group and a propionyl 
group, and an aromatic acyl group, such as a benzoyl group, a toluoyl group, a nitrobenzoyl group, a 4-chlorobenzoyl 
group, a 3-chlorobenzoyl group, a 2-chlorobenzoyl group and a 4-methoxybenzoyl group 

[0024] Carbonates, such as a methoxycarbonyl group, an ethoxycarbonyl group, a tertiary butyloxycarbonyl group 
a benzyloxycarbonyl group, and a phenyloxycarbonyl group can be used. 

[0025] Sulfonates, such as a p-toluenesulfonyl group, a methanesulfonyl group, a 2,4,6-trimethylphenylsulfonvl 
group, a and a 2,4,6-triisopropylphenylsulfonyl group can be used. 

[0026] Silyls, such as a trimethylsilyl group, a triethylsilyl group, a dimethyl-tert-butylsilyl group, a diphenylmethylsilyl 
group, a triphenylsilyl group, and a 1 ,1 ,3,3-tetraisopropyldisiloxan-1 ,3-diyl group can be used 
[0027] R3 in the uridine derivative (1) includes, for example, a hydrogen atom; a halogen atom, such as a fluorine 
atom, a chlorine atom, a bromine atom and an iodine atom; a hydroxyl group; an alkyl group having 1 to 4 carbon 
atoms, ..e a methyl group, an ethyl group, a propyl group, a 2-prcpy! group, and a tertiary butyl group; a cyano group- 
an afcenyl group, such as a bromovinyl group; an alkynyl group, such as ethynyl group; an alkoxy group having 1 to 
4 carbon atoms, i.e. a methoxy group, an ethyloxy group, a n-propyloxy group, and a n-butyloxy group; or a hydroxyl 
group substrtuted with the above hydroxyl-protecting group. More preference is given to a hydrogen atom a methoxy 
group, and a methoxyethyloxy group. 

[0028] Examples of tertiary amines represented by formulas (4) and (6) include a trimethylamine, a triethylamine a 
tripropylamine,atri(2-propyl)amine,atributylamine,atri(2-butyl)amine,atri(tert-butyl)amine,adi(2-propyl)ethylamine, 
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a N-methylpyrrolidine, a N-methylpiperidine, a N-methylpyrrole, a N.N'-dimethylpiperazine, a 1 .4-diazabicyclo[2 2 21 
so far as the nucleophihcity of nitrogen atom is sufficient for the reaction to proceed 

[0029] Particular preference is given to trimethylamine, N-methylpyrrolidine, 1 ,4-diazabicyclo[2.2.2]octane N-meth- 
ylpipendine, N-methylmorpholine, and N,N'-dimethylpiperazine. *Jociane, in metn 

[0030] R4 and R5 in ammonia, or a primary or secondary amine represented by formula (2) independently represent 
a hydrogen atom; an a.kyl group having 1 to 4 carbon atoms, i.e. a methyl group, an ethy, group a pr^y group a 
2-p opyl group, and a tert-butyl group; a cycloalkyl group having 5 to 8 carbon atoms, le a cyclopenWI group a 
JSJKSX 3 7f ° hepty ' f° up ' and a «• afkVl group having 1 to 4 carboJ atoms suKes 

Til Ih k (S) ' 1 8 Chl0rameth y | 9 rou P and a "ichloromethyl group; an alkenyl group having 2 to 4 carbon 

Sc^J^ZS; 22 ' imited l °' haHdeS ' anhydrid6S ' eSte ^^amidating agent, 

SSL T d6S ' SUCh f? p - t , oluenesulfon y | chlori ^, a methanesulfonylchloride,a2,4,6-trimethyl P henylsulfonyl 
dichinrl 2 ' 4 h V niSOp T P ^, nylSU,f0nyl Chl ° ride ' 3 Ph0sph0ms o^hloride, a thionyl chloride, a 4-chlorophZ 
dich o ophosphate an oxalyl chloride, and a ma.onyl dichloride can be used. Acid anhydrides, such as trifluoroS 
anesulfonic anhydride, acetic anhydride, and trifluoroacetic anhydride can be used ™uorometn 
Estenfying-amidating agents, for example, carbodiimides such as 1 ,3-dicyclohexylcarbodiimide; phosphoniums such 
l b JZ { " d,n i °) phos P honium hexafluorophosphate; pyridiniums, such as 2-chloro-N methylpyrl urn io 

2*T1 TTV*!' 88 diethy ' a20dicart ' 0x y |a te ™ be used. Acidic catalysts, such as boron trlTride 

1 ,3-dimethyl-2,2-difluoroimidazoline can be used. 

rnn™ iS f 6n '? 3Cid h8lide ' and partiCUlar P re,eren <* « given to p-toluenesulfonyl chloride 

Shi- ? 8 h J 8 VentS ' SUCh 33 6therS ' SUCh aS diethyl ether < diisopropyi ether, tetrahydrofuran and dioxane- an 

r' Vent ' I"" " n " P6ntane ' n " heXane and CyC,0heXane i an a « M-ll 
«2 1 ! ' U6ne ' Xy ' ene ' and 3 ha, °9 enated ^nzene; a halogenated hydrocarbon-type solvent such 

was not limited to them. Particular preference is given to acetonitrile and chloroform 

E, T Cti ° n ° f ? e Ufidine denVatiVe (1) aCCOrding t0 the P resem invention with a tertiary amine and a dehy- 

EX^ESZST 1 the dehydratin9 reactant or a so,ution thereof t0 the slti ° n of - £L 

[0035] When the acidity within the reaction system affect the reaction, in addition to the tertiary amine a deacidifvino 
agent can be added. In addition to the above tertiary amine, examples of the deacidifying agenSde bufnoT'S 
IZTc^T SU h aS H Pyri f e ' ' U,idine ' N ' N - dimeth V'aniline, or inorganic bases, sVh as SSSfiKS 
amine hydrogencarbonate; and ion-exchange resin. Particular preference is given toSyl- 

fn !hpLn The hT' ar rat 1 i0 „ 0, tertiarV amine t0 thS Uridine derivative < 1 > is in the ran ge between 0.5 and 3 0 preferably 
in the range between 1 .0 and 2.0, and more preferably 1 .2. ' P reTeraD| y 

[0037] The molar ratio of the dehydrating reactant to the uridine derivative (1) used in the reaction of the uridine 

t d o7o a : e ^ 

SS5- ?S m °' ar , rati0 of tne ^acidifying agent, if used, to the uridine derivative (1) in the reaction of the uridine 
anZr $Z£T 9nd dehydratin9 r6aCtant fe ^ ^ fan9e b6tWeen ° 5 and «■ P«y 1 0 to?; 

denvatrve (1) and tertiary amine can be m the range between -10'C and 50»C, preferab^ in the range between -5-C 

Kb U i£^ 

522 h ^"^f fe 5 the Cytidine deriVatiVe (3) accordin 9 t0 the P resen t invention is carried out by rsactina the 
undme derivative (1) with a tertiary amine and dehydrating reactant, followed by ammonia, ora primary o^sTcZarv 

ran Th IE ™ * " " ** ° f the * eM * amine » <° the u idine derivative ( )Tin the 

range between 0.5 and 60, preferably 1 .0 to 40, and more preferably 2 0 to 37 ( ' 

V^L^lV^ZT" ** T" ^ ° ( 3 prima,y 0r secondar V amine reacting the uridine 

(derivative (1) mh a tertlary amine and „ denydratjng reactan{ {he temperature can be jn ^ ^ ™ 
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10 



15 



35 



40 



and 50 C, preferably in the range between -5 °C and 1 0 °C, and it takes 0.5 to 1 0 hours to carry out this reaction but 
the reaction time is preferably between 0.5 and 6 hours. In this reaction, the activation of the 4 position of he undine 
derivative by the dehydrating reactant firstly proceeds, and then the activated uridine derivative (1 ) is reacted with the 
tertiary amine to form the cytidine derivative represented by formula (5) or the ammonium salt represented by formula 



Rl — 0 



R2— 0 R3 



H r 



R7 



(7) 

wherein, R1 , R2, R3, R6, R7, R8 and X are as defined above, which are then reacted with ammonia or a primarv 
or secondary amine to undergo amination at the 4-position. P * 

25 22S TH f <* idi ™ deriVa l iVe < 3 > can be als ° Produced by treating with ammonia, or a primary or secondary amine 
zs after the isolation of the cytidine derivative (5) or (7). y 
[0044] The present invention, therefore, made it possible to produce the cytidine derivative (3) more efficiently. 

Examples 

» [0045] Now, the present invention will be specifically described by the following examples, but is not limited to them. 
Example 1 

2£ 5, -°- b : 8 (^ hlorabe n"y') -2"-deoxyuridine was added 50 mL of acetonitrile, 4.0 g of triethyl- 

amme, and 2 4 g (1 .2 tones moles based on the uridine derivative) of 1 -methylpiperidine, and the resulting mixture Z 
stirred ,n an fee bath. To this, the solution of 7.5 g of p-toluenesulfonyl chloride in 25 ml of acetoiile w* Padded 

ITSZZIm' 31 " 1 5 ° C " be ' 0W ^ 5 ° C - Aft6r the C ° mpleti0n 0f addition ' the ™™ was stir ed" tt£ 
f l t ,k mm ° n,aWaterwasaddeddr ^^ 

t S T*Z ™ l or 25 !t; s h The precipi,ated crysta,s were fiftered and washed ^ 2SS 

to give 7.93g of 3 ,5 -0-bis(4-chlorobenzoyl) -2'-deoxycytidine. Yield 79 5% 
. 7 J2" N !S ( l°o° T 2, DMS °- d6 > 5 2 - 47 " 2 - 55 K 2H), 3.35 (s, 1 H), 4.50-4.63 (m, 3H), 5.59-5.61 (m 1 H) 5 70 (d 
IR (KBr) cm -1 1719, 1655, 1491, 1271, 1095. 
45 Comparative Example 1 

oTq J? vZTJllittT "Tfr* meth ° d <2) USin9 ° MAP WaS eXamined ' The results are a * To 
°hT 1 3 ' 5 n'?^ ( ; Z ° yl) " 2 de0XyUridine was added 8 5 mL of acetonitrile, 0.221 g of p-toluenesulfonvl 

chloride, and 0.141 g (2.1 moles base on the uridine derivative) of DMAP, followed by adding | dn£Z 117 o o 
tr.ethylam.ne, and the resulting mixture was stirred at room temperature for22 hours To this 5 7 mL oS/ ammonil 

Sird^f r d ~ iX,Ure W3S Stirred at ™ m tem P« <* ^ hours, and th^^^SiSTZ 
ft jered and washed with 60% acetonrtrile in water to give 0. 1 7 g of 3^5^0-bis(4-ch!orobcn ^ oyl)-2^deoxycSe Yield 

[0048] | In the conventional method, thus, the reaction mixture must be stirred at room temperature for 22 hours before 
he addition of 28% ammonia water, although only one hours is required in the method according to the present inven 
tion, which made it possible to reduce the overall reaction time largely P 
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Comparative Example 2 

[0049] Experiments with varying the equivalent of DMAP are described below. 

[0050] To02gof3',5 1 -0-bis(4<hlorobenzoyl)-2'-deoxyuridinewasadded3.0mLofacetonitrile 0 151 qof D-tolus- 

and the esutong m,xture was stirred at room temperature for 30 hours. The reaction solution was analyzed by H g h 
J ™ L, ^ ld Chromatography to determine the residual rate of the reaction substrate, 3',5'-0-bis(4-chloroben 
zoyl)-2'-deoxyundine. The results are shown in Table 1 . K cnioroDen 



Table 1 



Equivalents of DMAP to Reaction Substrate 


Residual Rate of Reaction Substrate (%) 


2.0 


0.0 


1.2 


11.0 


0.5 


14.4 



[0051] As described above, if 1 .2 equivalents or less of DMAP is used, the unchanged raw material remains and 
the separat,on of rt from the desired product become necessary, resulting in an increase in the numbe crises 

2,er hZ S ft 10 d6aCtivation of DMAP b V h*™** chloride generated in the react J s^ eTTthe 
o her hand , s , nce tert(ary am , nes shown jn , he pnam .^.^ ^ d °n the 



Example 2 



and thi 7 m ° 68 SGd ° n the Uridine deriVatiVe) 0f 1 -™thylpiperidine and 0.76 g of p-toluenesulfony cZ de 

was SiTE t r:r as stirre ? in : n ice bath for 2 houre - t ° 75 mL ° f a ^ °< «»»* * K55 

H i! L ? ? 38 Stlrred an iCe bath for 4 hcurs - and at temperature for 1 hour The crvstals 
were filtered and washed with acetonftrile to give 0.54 g of 3-,5--0-bis(4-chloroben 2 o y i).2-.deo Wine. YieldS 

Example 3 

[0053] To 2.0 g of 3\5'-0-bis(4-chlorobenzoyl)-2'-deoxyuridine was added 60 mL of acetonitrile 0 81 a of triathvi 
Example 4 

amine Moll^m^^ WaS added 30 mL of chlor °*>™. 0.72 g of triethyl- 

amine, 0.80 g (1 .2 times moles of undine derivative) of 1 ,4-diazabicvclor2 2 21octane and 1 <ws « «i « t«i,i » , 

Reference Example 1 

[0055] The suspension of 5.0 g of thymine in 41.8 mL of HMDS was heat-d tn r»*i.,v ~ ^ , 

for 1 hour. After the removal of the aqueous layer, the solution of 300 mg of sodium carbonate in SoT^ES! 
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added, and the mixture was stjrred flt room temperature for , Q min separation of the lavers the «„!„,,„, 

IR (KB) cm-1 3193, 3067, 1720, 1680, 1593, 1488, 1276, 1013, 761 



Example 5 



10 



15 



20 



25 



30 



(m, 4H). 

[0058] IR (KBr) cm-1 3470, 1681, 1488, 1270, 1093, 760 
Reference Example 2 



35 Reference Example 3 



Yield 76% 9 " • 0 - bls ( t - but y |dlf "6thylsilyl)-2'-0-methyluridine as a colorless powder 

[0062] IR (KBr) on- 3483, 2983, 2,30, 2858, ,691. ,820. ,542. 1463. „92, ,, 24 , ,036, ,0,2. 839, 883, 



Example 6 



and the mixture 6U mc of n t* ^ ° f V™^? 6 ^ an < «* triethylamine, 

dropwise with ice coolin and the rn 2 wa s stirTed oM hoT A«" T 5 * ° f aCet ° nitri ' e " as added 

1 mL aliquot of the reaction JZ^m^LZS L ,! h ^ d,sab P earance °» the starting material, an 
itated crystals by filtration. ThT !Z ^T^^T^r ether to rem0Ve the P reci P" 

to give [[3,5-0-bfe(t-butyldimemvS; 2 0 mTthShT' l""*" W3S then Washed with n " hexane an « dried 

Mum chloride (a eZ ^-^^^^^PynmidinyN-l-methylpiperid- 
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CHjCH, 



(8) 

as a pale yellow oil. 

f 006 c 4 I ^ R(400MHz ' DMSO - d 6)80.065(s,3H),0.088(s,3H),0.095(s,3H),0.10(^ 089(s 18H) 22 16 

E t R i KB ° Crn : 1 . 3453 ' 3194 ' 3058 > 2953 ' 29 3°. 2859, 1702, 1462, 1256, 1129, 1073, 838, 780 
[0066] To the remain.ng reaction solution was added 3.5 mL of 28% ammonia water, and the mixture was stirred for 
2 hours. The reaot,on solution was concentrated, diluted with ethyl acetate and washed with water ^nd Sated 
aqueous sod,um chloride so.ution. The organic layer was dried over magnesium suffate and o^tSd^SSS 

t , "fZZT" bV Si "' Ca 961 chromat °9 ra Pny (methanol:chloroform=1 :25) to give 544 mg of ^ St butvld 
imethylsilyl)-2'-0-methylcytidine as a colorless powder Yield 73% ( ¥ 

ETJei w" TTh "IS D ^" d6) u 0 054 (S ' 3H) ' 0 076 (S ' 3H) ' < S > 3H >> 013 < s ' 3 H). 0.89 (s, 9H), 0.94 (s 
9H),3.61 (d, J = 4.9 Hz, 1H ,3.64(s, 3H), 3.78 (d, J =12.0 HZ, 1 HI 4 04 fd J - 9 0 Hz iHUno L i ioTu 
1H), 4.18 (dd, J = 4.9 & 8.8 Hz, 1H), 5.61 (d, J =V.3 Hz, 1H), 5.93 s 1H) 8 17 (d J - 7 3 Hz 1 H f = ' 
[0068] ,R (KBr) «n 3355, 3200, 2955,2930, 2859, 1647,1491, IK i, 1129 ^faL W 

Claims 



1 . A method, characterized in that a uridine derivative represented by formula 



(1): 



Rl — 0 




wherein X represents a hydrogen atom, a halogen atom, an alkyl group having 1 to 4 carbon atoms an alkvi 
ZZ Til t0 ri 4 D C o arb °r ,0mS SUbS,i ' Uted With * ha, °S- atom(s), or an a.keny. grou Z^o'ZS 
RsTeorLfnK h ^^^^ »P™«* either a hydrogen atom or a hydroxyJprot^ing group an! 
R3 represents a hydrogen atom, a halogen atom, a hydroxyl group, an alkyl group having 1 to 4 carton atoms a 
cyano group an alkenyl group, an alkynyl group, an alkoxy group having 1 to 4 carbon atoms aTdroxTaTouo 
b Z a D 8 hydr ° Xy| - protectin 9 Sroup, is reacted with a tertiary amine and ^T^J^TtZZ 
by ammonia, or a primary or a secondary amine represented by formula (2): 
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HNR4R5 



wherein, R4 and R5 each independently represent a hydrogen atom, an alkyl group having 1 to 4 carbon 
fZZTT? 9r ° UP 5 10 8 Carb ° n at0mS ' an alky ' 9r0Up haVi "9 1 10 4 "^on atoms sVb tituted w 

£?S2E!STXy " 9r ° UP haVin9 2 10 4 C3rb0n at ° mS ' ° r R4 and R5 linked tQ 9 ether ma V <°™ a ring 

for producing a cytidme derivative represented by formula (3): 



Rl — 0 



R2 — 0 




(3) 

wherein, X, R1 , R2, R3, R4 and R5 are as defined above. 

2 ' Ito^Z? T Pr0d K Cin9 T' dine derivalives accordin 9 10 Claim 1 , where R1 and R2 each independently are an 
a hphabc acyl group having 1 to 4 carbon atoms, an aromatic acyl group, an aromatic acyl group subsCedwS 

aroml 9r °7 (S) ►? ' * f ^ ^ *" 8Cyl grou P substituted with a halogen atom's) an 

rSSTSS* With ^ a ' k0Xy 9r0UP(S) haVin9 1 t0 4 Carb ° n at0mS « 0r a ^silyl group R3 is 

a hydrogen atom an alkoxy group having 1 to 4 carbon atoms, an aliphatic alkyloxy group having 1 to 4 cartoon 

^ a ' k 7 9r0UP(S) haVin9 1 10 4 Carb0n atoms ' an aliphatteacyloxy gro aving Ho I 

t 4 arbon ,,; ^ ° aCy ' 0Xy 9r0UP ' 3,1 ar ° matiC 8Cyl0Xy 9f0Up Substituted wi,h «• group(s) having f 

to 4 carbon atoms, an aromatic acyloxy group substituted with a halogen atom(s) or an aromatic acvloxvT^,n 
substituted with an alkoxy group(s) having has 1 to 4 carbon atoms. ^ * 9 UP 

3 ' methT™ R^f^ 0 "! 9 ^^'T d6riVatiVeS aCC ° rding t0 C ' aim 2 - Where X re P resents a hy*09en atom or a 
methyl group, R3 is a hydrogen atom, a methoxy group, or a methoxyethy group. 

4 ' ^n^^ deriVatiV6S 3CCOrding 10 C ' aim 1 10 3 ' Where said «"* «*• is an alicyclic 

(4) 



atom nSfn inde P endent 'y present an integer of 1 to 4, Y represents hydrogen atom carbon 

1 1; T, ' °u y9en 3t0m ' SU ' fUr at ° m ' Z represents "V* 0 **" atom, an alkyl group having 1 to 4 carbon 
toT^r 9 ? 9r ° UP ^ Ving 1 t0 4 ° arb0n 3t0mS SUbS,itUted with a hal °9en atom(s) an alkeny group having 2 
1 tTT A f T 3 rin9 ' A repreSSn,S an gr0U bavi "9 1 ^ 4 cZn aZs 
^^Z^^TSZST* - 8 «*« a " -* group having 2 

The method for producing cytidine derivatives according to Claim 4, characterized in that a reaction intermediate, 
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in reacting uridine derivatives with a tertiary amine and a dehydrating reactant 
is a cytidine derivative represented by formula (5): 



A 

X 



w 



J Y . 

o 




R2~0 R3 



(5) 

wherein, X, R1 , R2, R3, n, m, A, Y and Z are as defined above. 



20 



25 



6 - ^ZT^ZZ^m- derivatives according 10 c,aim 1 10 3i where said tertiary amine is an 



R8^ /R6 
N 
I 

R7 



(6) 

45 

1 1 . A cytidine derivative represented by formula (5): 



50 



55 
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I Y 



A H 




R2— 0 R3 

(5) 



0 



«*e»t,, X, R1 , R2, R3, n, m, A, Y and z are as ddfin.d ab „»e, „, „ lts , teeol , 
13. A method for producing a cytidine derivative represented by formula (3): 




(3) 
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